Selectivity of 4,5,6,7-tetrabromobenzimidazole as an ATP-competitive potent inhibitor of protein kinase CK2 from various sources.
Like the previously reported 4,5,6,7-tetrabromobenzotriazole (TBBt), the structurally related 4,5,6,7-tetrabromobenzimidazole (TBBz) is a selective ATP-competitive inhibitor of protein kinase CK2 from such divergent sources as yeast, rat liver, Neurospora crassa and Candida tropicalis, with K(i) values in the range 0.5-1 microM. It is virtually inactive vs. PKA, PKC, and a very weak inhibitor of protein kinase CK1. The corresponding tetrachlorobenzimidazole (TCBz) is a much weaker inhibitor of CK2, like tetrachlorobenzotriazole (TCBt) relative to TBBt. Bearing in mind the similarity of the van der Waals radii of Br (1.95 A) and CH(3) (2.0 A), the corresponding much less hydrophobic 4,5,6,7-tetramethylbenzotriazole (TMeBt) was prepared and found to be a very weak inhibitor of CK2, as well as of CK1. An unexpected, and significant, difference between TBBt and TBBz are their inhibitory activities vs. the yeast protein kinase PK60S, which phosphorylates, both in vitro and in intact yeast cells, three of the five pp13 kDa ribosomal surface acidic proteins in yeast cells. TBBt was previously noted to be a more effective inhibitor of PK60S than of yeast CK2; by contrast, TBBz is a relatively feeble inhibitor of PK60S, hence more selective than TBBt vs. CK2 in yeast cells. TMeBt was virtually inactive vs PK60S. Like TBBt, TBBz is an additional lead compound for development of more potent inhibitors of CK2.